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Purpose: Maxillofacial fractures represent a serious public health problem. Their epidemiology is
extremely variable, and its analysis is crucial to establish effective treatment and prevention of these
injuries. However only two works have been published about maxillofacial fracture epidemiology in Italy.
Materials and methods: The records of 1720 patients diagnosed with maxillofacial fractures in a 15-years
period (2001e2015) in our department were retrospectively reviewed.
Results: A total of 1108 male and 612 female patients were included in the study. The most frequent
aetiology of fracture was road trafﬁc injuries (57.1%), followed by assault (21.7%), falls (14.2%), work
accidents (3.5%), sport accidents (3.3%) and other causes (0.2%). Signiﬁcant variations of aetiology were
detected between males and females and between Italians and individuals from other countries. The
most frequently observed fracture involved the mandible (861 cases, 36%), followed by zygoma (489
cases, 20.4%), orbital walls (386 cases, 16.1%) and maxilla (282 cases, 11.8%).
Conclusion: Road trafﬁc legislation enforcement and continuous public education regarding the use of
security devices remain an ongoing problem in our region and should be encouraged. In the same
way, as migration ﬂows inﬂuence and change the epidemiology of facial traumas, it is crucial to
establish social support programs that avoid these disadvantaged categories of victims of violence
and crime.
© 2017 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.1. Introduction
Maxillofacial fractures are one of the most frequent pathologies
treated in a maxillofacial surgery department, representing a
serious public health and economic problem. The epidemiology is
extremely variable, depending on several factors such as the
geographical area, cultural and lifestyle differences and socio-
economic trends (Boffano et al., 2014, 2015).
Epidemiological analysis of maxillofacial fractures is crucial to
identify the trauma burden and to help in developing a more100, Sassari, Italy. Fax: þ39
axillo-Facial Surgery. Published by
ta P, et al., The epidemiologica
f Cranio-Maxillo-Facial Surgeefﬁcient system to plan resource allocation and to deliver care and
preventivemeasures establishing clinical and research priorities for
effective treatment and prevention of these injuries (Arangio et al.,
2014; Boffano et al., 2015).
The incidence of maxillofacial fractures varies widely among
different countries, and a large number of studies have been done
regarding their epidemiology (Afzelius and Rosen,1980; Hogg et al.,
2000; Iida et al., 2001; Hackl et al., 2001; Gassner et al., 2003; Laski
et al., 2004; Brasileiro and Passeri, 2006; Eggensperger et al., 2007;
Erdmann et al., 2008; Chrcanovic, 2012; Lee, 2012; Arangio et al.,
2014; Boffano et al., 2014; Mijiti et al., 2014; Zhou et al., 2015;
Boffano et al., 2015; Roccia et al., 2016). However, a review of the
international literature showed that only two works have been
published about the epidemiology in Italy (Arangio et al., 2014;
Roccia et al., 2016).Elsevier Ltd. All rights reserved.
l analysis of maxillofacial fractures in Italy: The experience of a single
ry (2017), http://dx.doi.org/10.1016/j.jcms.2017.05.011
Fig. 1. Number of patients per year.
P. Bonavolonta et al. / Journal of Cranio-Maxillo-Facial Surgery xxx (2017) 1e82The purpose of our work is to analyse the series of patients
admitted for fractures of the facial skeleton (both surgical and not
surgical), over the last 15 years, at the maxillofacial surgery
department of the University of Naples “Federico II” as the tertiary
referral center for trauma care in Campania since 2011.Fig. 2. Male/female ratio trend du
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The records of 1720 patients diagnosed with maxillofacial
fractures in a 15-year period (2001e2015) in our Department were
retrospectively reviewed extracting the following data: gender, age,ring the observation period.
l analysis of maxillofacial fractures in Italy: The experience of a single
ry (2017), http://dx.doi.org/10.1016/j.jcms.2017.05.011
Table 1
Numbers and mean ages of male and female patients.
Year No. of
males
No. of
females
Mean age
of males (yr)
Mean age
of females (yr)
2001 52 35 45.3 58.4
2002 61 42 43.3 61.2
2003 68 44 44 57.3
2004 55 43 41.2 58
2005 65 31 45.1 61.4
2006 73 31 46 57.9
2007 70 50 43 62.5
2008 64 38 44 61.3
2009 78 32 45 57.3
2010 80 36 45 64.3
2011 85 59 46 55.6
2012 89 40 47 59.7
2013 89 38 46 60.5
2014 88 49 45 58.7
2015 91 44 44 59.4
P. Bonavolonta et al. / Journal of Cranio-Maxillo-Facial Surgery xxx (2017) 1e8 3nationality, date of accident, aetiology, aetiology subtype, and site
of facial fractures (Fig. 1).
Fractures were diagnosed with radiological examinations and
classiﬁed according to AO-CMF criteria: mandibular (dento-alve-
olar, symphysis/parasymphysis, body, angle/ramus, coronoid pro-
cess, condylar process), maxilla (palate-alveolar, Le Fort 1, Le Fort 2,
Le Fort 3), nasal, nose-orbital-ethmoidal (NOE), orbital (ﬂoor,
medial wall, roof, lateral wall, combined), zygomatic (zygomatic
complex, isolated arch fracture), and frontal sinus (Cornelius et al.,
2014).
The following categories of injury cause were considered: falls,
road trafﬁc accidents (RTAs), assaults, sport injuries, work injuries,
and other causes. Sport injuries were analysed and divided ac-
cording to the type of sport. RTAs were classiﬁed on the basis of the
accident dynamic: car accident, motorbike accident, pedestrian,
bicycle accident, unknown/other. Work injuries were divided ac-
cording to the type of work: constructionworkers, factory workers,
farm and forestry workers, ofﬁce workers, other (Boffano et al.,
2015).
The analysis did not include length of hospitalization, time of
intervention, type of surgical treatment, or trauma outcomes.Fig. 3. Italian/foreigner ratio trend
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(Microsoft Corporation, Redmond, WA, USA) spread sheet.
This study respects the principles of the Declaration of Helsinki
and was approved by the University of Naples Ethical Committee.
3. Results
Of the 1720 patients with maxillofacial injuries admitted in the
study, 1108 were male (64.4%) and 612 were female (35.6%), with a
male-to-female ratio of 1.8:1 (Fig. 2). The mean age of females (59.5
years) was signiﬁcantly higher than that of the males (44.6 years)
(Table 1). During the analysed period, 358 (20.8%) foreign patients
have been treated in our Department. This percentage has
remarkably increased over the years, from 13.8% in 2001 to 30.5% in
2015 (Fig. 3). The most represented nationality was Nigeria (97
patients), followed by Romania (38 patients), Ukraine (33 patients),
Russia (28 patients), and Senegal (25 patients) (Table 2).
The most frequent aetiology of fracture was road trafﬁc injuries
(57.1%), followed by assault (21.7%), falls (14.2%), work accidents
(3.5%), sport accidents (3.3%), and others causes (0.2%) (Fig. 4).
Concerning road trafﬁc accidents (RTAs), motorbike accidents were
responsible for the trauma in 430 cases (43.8%); other RTA aetio-
logical factors were car accidents (221 cases, 22.5%), bicycle acci-
dents (76 cases, 7.7%) and pedestrian-versus-car accidents (252
cases, 25.7%).
In the group of patients with sport-related injuries, soccer was
the most frequently responsible for maxillofacial fractures (32
cases, 56.1%), followed by basketball (11 cases, 19.3%), contact
sports (8 cases, 14%) and others (6 cases, 10.5%).
The most frequently involved work category was construction
work (22 cases, 36.1%). Other categories involvedwere factory work
(20 cases, 32.8%), farm work (12 cases, 19.7%) and ofﬁce work (3
cases, 4.9%).
Signiﬁcant variations of aetiology were detected between
males/females and Italians/foreign patients. The most common
cause of accidents in male was RTAs (552 cases, 49.8%) followed by
assaults (335 cases, 32%), falls (97 cases, 8.8%), sport-related acci-
dents (53 cases, 4.8%) and work-related accidents (33 cases, 3%).
Otherwise, in females, RTAs were responsible of 70.3% of traumasduring the observation period.
l analysis of maxillofacial fractures in Italy: The experience of a single
ry (2017), http://dx.doi.org/10.1016/j.jcms.2017.05.011
Table 2
Foreign patient nationalities.
Nationality No. of patients
Nigeria 97
Romania 38
Ukraine 33
Russia 28
Senegal 25
Albania 21
Serbia 18
Tunisia 17
Bulgaria 17
Germany 9
USA 6
Turkey 6
China 6
UK 5
France 5
Sweden 3
Japan 2
Other 22
P. Bonavolonta et al. / Journal of Cranio-Maxillo-Facial Surgery xxx (2017) 1e84(430 cases), followed by falls (147 cases, 24%), assaults (18 cases,
2.9%), work-related accidents (11 cases, 1.8%) and sport-related
accidents (4 cases, 0.7%) (Fig. 5).
RTAs accidents were responsible for 63.4% of the fractures in
Italian patients and 23.7% in foreigners. In the latter group, assaults
were the most frequent cause of fracture (35.8%, considering only
foreign males 59.2%), while in Italians this percentage dropped to
14.2% (Fig. 6).
The cohort of 1720 patients of this study presented with a total
of 2392 fractures (Table 3). In all, 1187 patients reported 1 fracture,
412 patients had 2 fractures, 98 patients 3 fractures, and 23 patients
4 or more fractures. Themost frequently observed fracture involved
the mandible (861 cases, 36%), followed by the zygoma (489 cases,
20.4%), orbital walls (386 cases, 16.1%), maxilla (282 cases, 11.8%),Fig. 4. Aetiology of
Please cite this article in press as: Bonavolonta P, et al., The epidemiologica
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cases, 3%) and frontal sinus (42 cases, 1.8%) (Fig. 7).
Within the group with mandible fractures, the condyle was
involved in 271, representing the most frequent mandibular frac-
ture and accounting for 31.5%; this was followed by angle/ramus
fractures (179 cases, 20.8%), symphysis/parasymphysis (151 cases,
17.5%), body (142 cases, 16.5%), dento-alveolar process (95 cases,
11%) and coronoid process (23 cases, 2.7%).
4. Discussion
National Healthcare Expenditures Accounts data from 2014
shows that Italy spends V111 billion per year on health care, V1867
per person, and is projected to continue to increase, reaching V118
billion in 2019. The effect of the incidence of maxillofacial injuries
on this cost it is calculated to be around V160 million (Ministry of
Health, 2014). Most patients with such injuries undergo hospitali-
zation and subsequent rehabilitation, and considerable resources
are needed for treatment, thus placing an enormous burden on the
health care system.
A long-term data collection on maxillofacial fractures is
important because it provides information about the dynamics of
accidents and how social behaviour inﬂuences this type of trauma,
allowing the development and evaluation of preventive measures
(Hogg et al., 2000).
Through this analysis, it is possible to validate operative pro-
tocols regarding the management of patients with maxillofacial
trauma to achieve optimal management (Arangio et al., 2014).
In this retrospective study, the occurrence and distribution of
maxillofacial fractures in Campania, during a 15-year period, were
evaluated and compared.
We mainly found that male patients are signiﬁcantly more
affected then female patients (1.8:1). This is a common ﬁnding in
many studies (Afzelius and Rosen,1980; Iida et al., 2001; Laski et al.,the fractures.
l analysis of maxillofacial fractures in Italy: The experience of a single
ry (2017), http://dx.doi.org/10.1016/j.jcms.2017.05.011
Fig. 5. Aetiology in male and female patients.
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2015), as male patients have intense social interaction and an high
rate of mobility, are more likely to take part in dangerous exercise
practices, unsafe driving and interpersonal violence. Despite the
fact that, in recent years, a gradual levelling of this gender differ-
ence was detected, probably due to a more active lifestyle among
women, in our study, no signiﬁcant variations of the gender ratio or
trend during the 15-year period of observation were detected.
Similarly to other previous works (Gassner et al., 2003; Boffano
et al., 2015), the female average age is remarkably higher than theFig. 6. Aetiology in Italian
Please cite this article in press as: Bonavolonta P, et al., The epidemiologica
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dominated in women.
During the observation period, a signiﬁcant increase in the
percentage of foreign patients treated has been reported as mainly
affecting those nationalities most involved in large-scale migration
in recent years, according to data provided by the Italian National
Institute of Statistic (ISTAT, 2015) (Table 4).
The aetiology of facial trauma directly affects the incidence,
clinical presentation and treatment modalities of facial fractures;
therefore it is a crucial aspect to investigate in epidemiologicaland foreign patients.
l analysis of maxillofacial fractures in Italy: The experience of a single
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Table 3
Fracture site frequency.
Fracture site No. of patients % of patients
Mandibula 861 36.0%
Dento-alveolar 95 11.0%
Symphysis/parasymphysis 151 17.5%
Body 142 16.5%
Angle/ramus 179 20.8%
Coronoid process 23 2.7%
Condylar process 271 31.5%
Maxilla 283 11.8%
Palate-alveolar 53 18.7%
Le Fort 1 112 39.6%
Le Fort 2 82 29.0%
Le Fort 3 36 12.7%
Nose 259 10.8%
Nose-orbital-ethmoidal 72 3.0%
Orbit 386 16.1%
Floor 187 48.4%
Medial wall 62 16.1%
Lateral wall 12 3.1%
Roof 24 6.2%
Combined 101 26.2%
Zygoma 489 20.4%
Zygomatic complex 398 81.4%
Isolated arch 91 18.6%
Frontal sinus 42 1.8%
Table 4
Foreigners resident in Campania (2015).
Nationality No. Males (%) Trend compared to 2013
1 Ukraine 42,474 24.0% 3.0%
2 Romania 37,905 41.8% 6.2%
3 Morocco 18,987 70.0% 10.6%
4 Sri Lanka 14,219 54.4% 7.0%
5 China 12,843 55.6% 18.8%
6 Poland 9,739 23.8% 1.3%
7 Albania 6,843 57.4% 0.9%
8 Bulgaria 6,669 27.5% 5.4%
9 India 6,115 70.8% 22.0%
10 Bangladesh 5,427 85.9% 40.6%
11 Russia 4,091 13.8% 3.6%
12 Filippines 3,912 37.7% 5.0%
13 Pakistan 3,664 88.5% 41.3%
14 Nigeria 3,592 47.5% 10.5%
15 Algeria 3,559 79.6% 12.4%
P. Bonavolonta et al. / Journal of Cranio-Maxillo-Facial Surgery xxx (2017) 1e86studies (Mijiti et al., 2014). Even though trafﬁc rules and regula-
tions have been enforced, seat belts and helmet use imposed, and
passive safety devices have been introduced in motor vehicles,
RTAs remained the most important cause of maxillofacial frac-
tures in Italian patients. A widespread violation of these rules, in
our region, is the basis of a continuing high incidence and is
supported by the fact that the 65.4% of the patients who had
facial fractures due to car or motorbike accidents were not using
seat belts or helmets.
RTAs are responsible for only 23.7% of fractures in foreign pa-
tients. In this group, the most common etiological factor wasFig. 7. Fracture si
Please cite this article in press as: Bonavolonta P, et al., The epidemiologica
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of foreign males (Fig. 8). These patients often live in socially
disadvantaged conditions with a higher probability of being
involved in criminal or violent situations. The increasingly aggres-
sive behaviour in urban centres of developed countries has been
observed also by other authors, who reported assaults as the
leading cause of maxillofacial trauma (Iida et al., 2001; Hackl et al.,
2001; Eggensperger et al., 2007; Erdmann et al., 2008; Chrcanovic,
2012; Lee, 2012).
According to the literature (Afzelius and Rosen,1980; Hogg et al.,
2000; Iida et al., 2001; Gassner et al., 2003; Laski et al., 2004;
Brasileiro and Passeri, 2006; Erdmann et al., 2008; Arangio et al.,
2014; Mijiti et al., 2014; Zhou et al., 2015; Boffano et al., 2015;
Roccia et al., 2016), we conﬁrm that maxillofacial fractures were
prevalently represented bymandibular fractures (36.3%). This is the
most frequent fracture site reported in RTAs, with a predominance
of condylar involvement, whereas in interpersonal violence acci-
dents the zygomatic complex, orbit and nose are the most common
bones involved (Fig. 9). In this trauma category, the left side of thete frequency.
l analysis of maxillofacial fractures in Italy: The experience of a single
ry (2017), http://dx.doi.org/10.1016/j.jcms.2017.05.011
Fig. 9. Fracture site frequency in road trafﬁc accidents (RTAs) and assaults.
Fig. 8. Aetiologic difference between Italian and foreign males.
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right-handed (Zhou et al., 2015).5. Conclusions
The present study supports that regular epidemiologic data
collection regarding maxillofacial fractures is crucial. For this
reason it is appropriate to create multicenter databases that allow a
comparative analysis providing important support for clinical and
research priorities.
Road trafﬁc legislation enforcement and continuous public ed-
ucation regarding the use of security devices remain ongoing
problems in our region and should be encouraged. In the sameway,
as migration ﬂows inﬂuence and change the epidemiology of facial
traumas, it is crucial to establish social support programs that help
prevent these traumas, particularly among disadvantaged in-
dividuals who are victims of violence and crime.Please cite this article in press as: Bonavolonta P, et al., The epidemiologica
tertiary center with 1720 patients, Journal of Cranio-Maxillo-Facial SurgeFunding sources
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